CD3OD with a Bruker WM 250. Chemical shifts are given in ppm from TMS standard. Optical rotations were determined on a Perkin-Elmer 141. HPLC separations of the lignans and terpenes were performed on a Whatman Partisil-ODS column using a Waters Associates Model 590 chromatograph, equipped with a UV detector operating at 254 nm and a R401 differential refractometer.
Extraction, isolation, and identfication (general procedures)
The finely powdered plant material was successively extracted in a Soxhiet apparatus with hexane and methanol.
Concentration of the extracts under reduced pressure gave dark green residues. These residues were submitted to chromatography on Si gel packed in CH2C12 and polarizing with methanol. The pure compounds were obtained from the combined fractions either by direct crystallization or after purification by CC, preparative TLC (CH2C12/MeOH or hexane/AcOEt) or HPLC (reverse phase, MeOH/ H20). Their structures were elucidated mainly by 1H-NMR (see Tables 1 and 2) , 13C-NMR, and mass spectroscopy.
Z. fagara 
Key words
Zanthoxylum, Rutaceae, lignans, terpenes, hydroxy-y-sanshool, magnoflorine. A fairly large number of plants known to possess lignans are used in folk medicine. This is the case of several Zanthoxylum species, such as Z. tessmannhi (10), Z.
coriaceum (11), and Z. kellermanii employed as an analgesic (12) . The presence of lignans in all the four Zanthoxyluin species studied confirms the idea that those compounds are characteristic of the genus.
Among the lignans reported, (+)-eudesmin (1) , (4-)-epieudesmin (2), (+/-)-syringaresinol (9), (+)-sesamm (4), and (-)-asarinin (5) (Fig. 1 ) have been frequently isolated from Zanthoxylum. The last two are effective in enhancing the toxicity of a wide variety of insecticides (9). Although Z. fagara has previously been investigated, eudesmm and epieudesmin have not been reported as constitutents. This is the first report of the bisepoxilignans (-)-kobusin (3) and (-)-pinoresinol (7) (Fig. 1 ) in this genus. They were isolated from Z. valens and Z. kellermanil, respectively.
(-)-Matairesinol (8) (Fig. 1) is an important inhibitor of cAMP phosphodiesterase, and is reported for the first time as a Zanthoxylum metabolite. It is worth noting that this is, as far as we know (13) , the fourth example of a dibenzylbutyrolacetone found in the Rutaceae.
Hydroxy-y-sanshool (6) (Fig. 2) , a pungent principle, was isolated in a large quantity (2 g) from 36 g of seed husks of Z. kellermanii. This represents more than 6 % of the dry weight of the husks.
HOY', H3
CH3 H 3CO- Fig. 2 Structures of hydroxy-y-sanshO (6) and (+)-magnoflorine (10).
